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Cardiovascular magnetic resonance imaging unveils the underlying diagnosis
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Introduction
Cardiovascular magnetic resonance imaging (CMR) is 
increasingly used in modern cardiology to comple-
ment the diagnostic work-up of patients with cardio-
vascular diseases, and to contribute to risk stratifica-
tion and patient management.
This case report describes the pivotal role of CMR in a 
patient with myocardial infarction and unobstructed 
coronary arteries (MINOCA).
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Case report
A 72-year-old woman presented to the emergency de-
partment with intense crushing central chest pain for 
3 days, not radiating to arms/jaw, and not  associated 
with exercise. She had no fever. Troponin I was ele-
vated at 3.57 ng/l on admission, and reached a peak 
value 3.88 ng/ml (normal range <0.09 ng/l). Creatinine 
phosphokinase concentration was 155 U/I (normal 
range <170 U/l) and the C-reactive protein level was 
46 mg/l (normal range <5 mg/l). 
A 12-lead electrocardiogram (ECG) on admission 
showed normal sinus rhythm with a heart rate of 
94 bpm and ST abnormalities with a negative T wave in 
the inferior leads and V5–V6 (fig. 1). Transthoracic echo-
cardiography revealed mild hypokinesia of the basal 
and mid-cavity lateral wall, with a normal overall ejec-
tion fraction (EF) of 60%, and no pericardial effusion.
In view of the acute coronary syndrome and regional 
wall motion abnormalities, the patient underwent in-
vasive angiography, which showed unobstructed coro-
nary arteries (fig. 2 A,B,C). 
She was then discharged with a diagnosis of acute 
myo carditis and referred for CMR for confirmation of 
the diagnosis.
CMR was performed on a 3T system (Skyra, Siemens 
Medical Solutions, Erlangen, Germany). The cine CMR 
images confirmed the persistence of regional wall mo-
tion abnormalities in the lateral wall and global EF of 
56%  (fig. 3 A,B).
Advanced myocardial tissue characterisation with T1 
and T2 mapping confirmed the abnormal value myo-
cardial signal intensity (T2 mapping: 60 ms, normal 
range in our lab <45 ms; T1 mapping: 1600 ms, normal 
range for our lab is <1200 ms) suggesting myocardial 
oedema in the region of wall motion abnormality 
(fig. 4 A,B) 
Late gadolinium enhancement (LGE) images acquired 
after administration of a contrast agent revealed 
transmural LGE of the left ventricular mid-anterolat-
Summary
Cardiovascular magnetic resonance imaging (CMR) is increasingly used in 
modern cardiology to complement the diagnostic work-up of patients with 
cardiovascular diseases, and to contribute to risk stratification and patient 
management. We describe a case of a patient in whom CMR was pivotal in 
reaching the final diagnosis which carried important implication for patient 
management and prognosis.
A 72-year-old woman presented to the emergency department with intense 
crushing central chest pain, not radiating to arms/jaw. After clinical assess-
ment, blood tests, echocardiography and angiography, which showed un-
obstructed coronary arteries, the patient was discharged with a diagnosis of 
acute myocarditis. She was treated accordingly, and referred for CMR for 
confirmation of the diagnosis. The CMR revealed myocardial oedema and 
myocardial scarring. In view of the unobstructed coronary arteries on angio-
graphy, this is consistent with a recent myocardial infarction with spontane-
ous recanalisation. Therefore, the final discharge diagnosis was changed 
from myocarditis to recent myocardial infarction and the patient’s therapy 
was modified accordingly (she was started on secondary prevention ther-
apy). 
This case illustrates the increasing clinical role of CMR in patients with acute 
coronary syndrome and unobstructed coronary arteries, and its usefulness 
in reaching the correct diagnosis, which has important implications for clin-
ical management.
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Figure 1: 12-lead ECG on admission showing normal sinus rhythm with a heart rate of 94 bpm, abnormal ST-segment and nega-
tive T-wave in inferior leads and V5–V6.
Figure 2: Invasive angiography showing: (A) unobstructed right coronary artery; (B) unobstructed left main and the circumflex 
coronary arteries; (C) unobstructed left coronary artery.
Figure 3: Four-chamber cine, end-diastolic (A) and end-systolic frame (B). There is an area of reduced thickening corresponding 
to the area of regional wall motion abnormality (white arrow).
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eral wall (fig. 4 C). Overall, these findings suggested a 
recent myocardial infarction in the  territory the ob-
tuse marginal branches of the circumflex artery. In 
view of the unobstructed coronary arteries, this is 
likely to represent myocardial infarction with sponta-
neous recanalisation. 
On the basis of the CMR findings, the final discharge 
diagnosis was changed from myocarditis to acute myo-
cardial infarction and the patient was started on sec-
ondary prevention medications accordingly. 
Discussion
MINOCA is not infrequent, and found on urgent angi-
ography in 7–10% of patients presenting with ST eleva-
tion myocardial infarction (STEMI) and in 10–15% of pa-
tients presenting with non-STEMI [1]. These patients 
represent a clinical dilemma and the discharge diagno-
sis and clinical management is often challenging. 
CMR plays a pivotal role in cardiac morphological and 
functional assessment and tissue characterisation, 
and has the potential to identify underlying aetiolo-
gies and aid a final diagnosis [2]. The three most com-
mon differential diagnoses of MINOCA include acute 
myocarditis, embolic and spontaneous recanalisation 
myocardial infarction, and Tako-Tsubo cardiomyo-
pathy.
CMR provides a unique opportunity to noninvasively 
characterise heart tissue (oedema/inflammation and 
myocardial scar/fibrosis). Currently, myocardial tissue 
characterisation by CMR is most commonly performed 
with the LGE technique after contrast administration. 
However, novel non-contrast techniques, such as T2 
and T1 mapping [3], play an increasing role in clinical 
practice, complementing the information acquired 
with the standard cine and LGE techniques without the 
need of a contrast agent. 
Conclusion
CMR has a pivotal role in defining the underlying diag-
nosis in patients with MINOCA, with subsequent impli-
cation for the patients’ management and prognosis [4]. 
T1 and T2 mapping are novel CMR sequences that allow 
the  detection of myocardial oedema and scarring, ob-
viating for the need of a contrast agent. In addition, 
 native T1 mapping in combination with T2 mapping 
are useful to differentiate acute from chronic myocar-
dial infarction, and infarcted from normal myocar-
dium.
This case illustrates the increasing clinical role of CMR 
in modern cardiology and its ability to detect a final 
 diagnosis with clear implications for clinical manage-
ment. 
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Figure 4: CMR multi-parametric tissue characterisation, 4-chamber view: (A) T2 mapping image demonstrating an area of 
 increased signal intensity (myocardial oedema, white arrow); (B) corresponding T1 mapping image demonstrating an area of 
increased signal intensity (myocardial oedema and scarring, white arrow); and (C) LGE demonstrating a transmural myocardial 
infarction in the lateral wall (white arrow). 
